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C2 Subproject Overview
What is Command and Control (C2)?
• The 1988 NATO definition reads: Command and control is the exercise of 
authority and direction by a properly designated [individual] over assigned 
[resources] in the accomplishment of a [common goal].
• Individual = Remote Pilot in Command (RPIC)
• Resource = Unmanned Aircraft System (UAS)
• Common Goal = Flight Mission
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Command
Control
Exercise of Authority
• Each UAS has only one command authority called the Remote Pilot In 
Command (RPIC)
Direction within Authority
• Control of the UAS flight systems
Non-Payload 
Communications
Information needed to efficiently and effectively accomplish 
a mission
• Coordination with Air Traffic Control (via UAS C2 / AM Voice Radio)
• Avionics Telemetry from the UAS to monitor UAS Systems state & health
• Navigation Telemetry from the UAS to monitor & verify aircraft flight data
• Surveillance data from/to the UAS to maintain well clear 
C2
C3
The scope of the UAS C2 Subproject is more accurately referred to as
Command, Control & Non-Payload Communications (C3)
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3C2 Terrestrial Radio System Standards
• NASA is developing a prototype Command, Control 
and Non-Payload Communications radio system to 
support the creation and validation of a C2 Terrestrial 
Minimum Operational Performance Standard (MOPS).
DO362, Terrestrial C2 MOPS Document
• Published September 2016
• Revision A September 2020 (estimated)
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Flight Testing
NAS Access
Terrestrial RF Challenges• NASA is working with the FAA, Industry, and 
Academia to support the RTCA SC-228 MOPS.
• MOPS is a critical step in the certification process.
• Integration into the NAS will require certified radios.
Performance Standards
UAS-NAS C2 Terrestrial Radio Development (FY12-FY16)
4Urban Air Mobility (UAM) C3 Study
• UAS communications in the urban operational 
airspace and communications environment
UAS-NAS UAM C3 Study (FY18-FY20)
Urban C3 
Communications 
Environment
• High density of 
physical structures
• Congested radio 
frequency (RF)
• Mix of building sizes, 
varied separations
• Low latency 
requirements
• Many diverse signal sources
• Obstructions that interfere with communications  
• Transitions between other airspace classes
Urban Operational Airspace
• Efforts are concentrated on the aerial movement of 
people and cargo in the city center
• UAS operations  such as commercial, government or 
small unmanned vehicles are excluded from the study
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UAS UAM C2 Study Task Started 2/28/18 
UAM UAS C2 System ConOps • , 
UAM UAS C2 Seed Requirements 
UAM UAS C3 Wireless Technology 
Assessment Study 
UAM C3 Policies & Regulations Gaps Study 
UAM C3 Pol & Reg Stakeholders Study 
UAM C3 Task Final Report 
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